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SUIVIMARY
The packaging containers and ;means of transportation for Nigerian smoke dried fisli from harvesting all through the
postharvest chain were described. Sacks, paper cartons, wooden rackets, cane and bamboo baskets were the most
predominantly used packaging containers. MeallS of transporta Lion ranged from wheelbarrows, motorcycles, lorries,
to pick-up vehicles and trucks. The major area of improvement is seen in packaging at the wholesale level. To
overcorne the constraints within the system, both the public and private sectors must provide effective services that
benefit fishermen, processors, wholesalers, retailers, organisation and other key participants that make the system
work. Suggestions for reducing post harvest losses and improving the efficiency of the existing distribution system,
based on the various need of the stake holders and the socio-cultural settings of the application were proffered.
INTRODUCTION
Much attention has been directed towards increasing the
harvest of fish in Nigeria, because of the economic and
nutritional importance of fish to the populace, however
is often reduced because of heavy post harvest losses.
Fish is a low-acid food and thet efore highly susceptible
to pathogenic and enzymatic spoilage. Because the
small-scale fishermen have no access to ice or cold
storage facilities: over 30 per cent of fish harvested is
preserved by smoke-drying to enable the traders sell at
distant markets. (Tobor, 1984). Further losses occur
during transportation and distribution to inland markets
mainly due to physical disintegration and inseat
infestation of the fish (Osuji, 1975; Moes, 1980). These
are brought about by many factors namely; incorrect
handling techniques, inappropriate storage facilities,
inadequate packaging materials and poor processing
techniques (West, 1988; Ndem and Akande, 1993).
Some important services that are required in the post
harvest handling of smoke(' fish have been identified in
an earlier work (Ndem and Akande, 1996). While some
services are specific to particular points in the system,
others such as packaging, transportation and credit are
required at nearly each point in the postharvest system.
As fish is moved throug,h the system, it is transported in
various ways by boat, human or ground vehicles. The
basic tool in the handling storage and transportation
of fish from the landing sites to the consumers are
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Packaging containers. En Nigeria, a diversified range of
containers is used, some of which are inadequate in
maintaining fish quality. The development of these
containers has been greatly influencerlby local handling
practices, cultural factors and availability of raw
materials as well as indigenous knowledge.
Unfortunately, despite all the efforts of the processors
and traders to make animal protein available to the
populace, they are thoroughly constrained by non-
avai labil ity of fac ilities and infrastructures. Methods of
fish handling, processing and packaging that have been
passed down from generations are still in use today
despite the readily available volumes o f information and
scientific advancements.
The objective of this study therefore vvas to investigate
and document the various types of fish containers and
vehicles used in the handling and transportation of
smoke-dried fish at the artisanal level, since this is the
major form through which artisanal catches are
marketed in Nigeria. The information generated woald
be of immense bertefit to policy makers such as
administrators and legislators in Providing support
services which are socially and culturally acceptable. It
would also encourage research work in designing
appropriate packaging containers and container system
for the artisana I sector.
MATERIALS AND METHODS
Information was collected by visual observation and
interviews conducted by a sample survey of fishermen,
fish processors, fish marketers a.nd transporters in three
major areas where smoke-dried fish are produced in
Nigeria, namely, Lagos, Port-Harcourt and Maiduguri,
using structured questionnaires.
RESULTS AND DISCUSSION
Packaging
Fish containers are a basic tool in the handling, storage
and transportation of produce from the point of harvest
to consumers.
Table I shows points in the post harvest system where
packaging or repackaging takes place, the different types
of participants involved, the type of containers used and
the means of transportation. It was observed th2.-it the
main reason for packaging smoked fish at the different
points is to facilitate handling during distribution and
marketing and in most cases, it is also the unit of sale,
which may be purchased singly or in lots.
Packaging from sea to land is still in mosteases pritnitive
and rudimentaty. Fish is storeci under the deck board,
inside aluminium or plastic bowls or inside gourds
without the use ßf ice (Table 1). Some fishermen now
use net bags sown from torn nets of trawlers collected
from the sea. Net bags have a capacity of up to 80kg to
100kg of fish. The use of packaging containers and net
bags on board vessels have minimized pilferage at
landing sites, especially during off - loading froin the
boat to the beach. It has also reduced the time that is
spent on counting at the landing sites as the nest bags
contain specified quantities of fish.
Sometimes the fisherman goes to sea With gourds (Plate
1), which serve the craft as well as the fish container to
convey the fish to the processing site. Traditionally it is
believed that gourds have a cooling effect on whin ever is
placed inside. They are mainly used in rural parts of the
country as 'local refrigerators, motor bikes or on foot.
(Table I).
18
Packaging from landing sites to processing sites is
mainly carried out by fish processors. Fresh fish is
usually conveyed to processing sites in plastic or
aluminimum bowls, baskets and sacks. Since in most
cases the distance covered is generally very short, means
of transportation at this point include wheelbarrows,
bicycles, motor bikes or on foot, (Table 1).
Packaging from processing sites to wholesale markets is
carried out mainly by processors, but also in some cases
by wholesalers who come from towns to purchase fish at
the fishing village. 13askets are the most prevalent
packaging containers used at this level, however in soine
cases, sacks and cartons are also used. In the
Southeastern part of Nigeria, some elupeids are smoked
on rackets made from bamboo (F'late 2). Theses rackets
serve as unit of packaging throughout the handling chain
from processing to transportation and marketing.
A large percentage of traders who package smoked fish
are the large-scale wholesalers who transport them to
distant areas, sometimes over 600km (Table 3).
Packaging to distant markets usually takes place at
collection centres (Plate 3). The smoked fish are
conveyed mainly in Pick-up vans or Jeeps, from various
processing centres or village markets to the collection
centre. Thereafter, the hired hands (Intermediaries)
employed by the wholesalers or the transporter carry out
a mini-packing house operation (Fig. I).
A packing house is a sheltered environment with the
purpose of assembling, sorting and packaging of
produce in an readily manner with a minimum delay and
waste (LaGra, 1990). The principle involved in a
packinghouse operation is material handling to produce
quality. A typical collection centre where packing house
operation is carried out is the Maiduguri fish market.
Here, after reception, the fish are sorted out according to
wholesomeness, the ones that are over-dried (brittle) are
sprinkled with water to minimise fragmentation during
transportation (Plate 4), while spoilt or spoiling fish are
re-diied (plate 5) before packaging. The good ones are
then graded according to size before packing in cartons.
In the cartons, the smaller fish are placed at the bottom
while the bigger ones are placed on top for aesthetic
appeal, before tying the cartons with ropes and loading
into vehicles.
Fig. i: Typical packing operational at a collection centre.
Table 2: Cost, capacity, estimated life and scope °f use ofvarions containers used for smoked dried fish
In Nigeria
Over-dried
Sprinkling
Collection Centre
Reception
Sorting
Grading
Packaging
Loading
Dispatch
Container life estimated by various users of the container.
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Spoilt or Spoiling
Re-drying
* Estimated life
(years)
Scope of use
Throughout the
handling and
distribution chain
From processing to
wholesale and
retail Markets.
Usually from
processing to
wholesale and retail
Markets.
Table 1. Containers used at different pOints in the post harvest system
Point in the system Participants
Envolved
Type of container
used
Means of
Transportation
1. From sea to latid Fisherman/
Fisher woman
Net bags, Plastic basins,
Aluminum bowls, Gourds
Storage under the
I )eck boards.
( lrmoes, Boats
v ith outboard enaines
2. Landing site to
processing site
Processor Aluminum bowls, Baskets,
Plastic basins, Gourds, and
Sacks.
Human (on foot)
Wheel barrows,
Motor bikes and bicycles.
3. Processing site
to wholesale
market
Processor/
wholesaler
Baskets, Sacks,
Rackets and Cartons
Pick-up vans taxis,
Jeeps and BUSCF
4. Wholesale
Markets to distant
markets
Wholesaler
Transporter
Baskets, Cartons and
Sacks
,
Trucks..I,orries,
Pick-up Va i,
and Buses.
5. Wholesale marlcets
Oo retai I markets.
Wholesaler
Transporter
Baskets, Cartons and
sacks
Pick-up Vans
Buses and Taxis.
Type ofcontainers Cost
N
Capacity
(kg)
BASKET: Small 100.00 0.9 - 6
Medium 200.00
Big 300.00
CARTONS:
Small (Tobacco) 5.00 16 - 30
Medium (Rothmans) 10.00
Large (Mondulla) 15.00
SACK: 20.00 10 - 20
3 - 5
Used once
Used once
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Plate 1: Gourds used as craft and packaging containers.
Plate 2 Rackets used a- 3ssing and marketing units for clupeids
Table 3: Typical transport vehicles and packaging materials for smoke-dried fish from wholesale market to
urban markets at some locations in Nigeria.
Source Destination Distance (km) Container Type Typical Transport Vehicle
Port-Harcourt Lagos 662 Sacks/Baskets Trucks Lorries Buses.
Calabar Lagos 748 Baskets CC
Oron Lagos 698 GG GG
Maiduguri Lagos 1606 Cartons L4
Onitsha 1272 CC CG
Enugu 1179 GC GG
Abuja 908 GC GG
Plate 3. A t "lection centre
Plate 7. Polyp ackaging s oke fi-h
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10. Overloaded Jeep
nce transportation.7. T ck used in long dis
Three major materials are used at the wholesale level
namely; paper cartons, sacks and cane baskets (Table 1).
Types of packaging materials used vary between
locations although the basket is by far the most common.
Paper cartons
Paper cartons used in smoked fish distribution are made
from cartons which have been previously used in
packaging cigarettes, biscuits etc. These cartons which
are available in knocked down forms are held in place by
ropes. Holes are made at the sides of the cartons to allow
for ventilation and to prevent the condensation of
moisture inside the cartons as a result of heat during
transportation (Plate 6).
Three sizes.of cartons are in use, small, medium and big.
They have a capacity of about 16-3 Okg of fish (Table 2).
The type of carton used determines the final destination
of the fish: "Rothmans" and "Tobacco" cartons are
taken to Lagos, Abuja etc, while "Mondulla" cartons are
taken to Enugu and Onitsha. Thus ¡fa carton bound for
Lagos is mistakenly taken to Onitsha or vice-versa, it
would be returned back to base. Similarly, if it was
stolen and inadvertently taken to a wrong location, the
traders at the other end would refused to buy it. This is
commendable and should be taken into cognisance when
designing improved containers. Cartons are not packed
by weight, however, local measurers are used whereby
one aluminium basin would fill one tobacco carton while
two would fill a mondulla.
Apart from the types of carton determining the
destination, it -also determines the unit price and the
transport cost. Paper cartons also have the advantage of
being inexpressive (Table 2), apart from the Mondula,
the Rothmans and Tobacco and Tobacco stack relatively
easily. However, during the rainy season, heavy post-
harvest losses are incurred when rain damages the
cartons in transit. There is also a tendency for the
containers to be handled carelessly during loading and
off-loading with consequent damage to the fish, leading
to fragmentation and economic loss to the trader as a
result of reduced selling price.
Sacks
Sacks are flexible old jute bags or polypropylene bags
previously used to package other produce such as rice or
sugar (Plate 7). The dimension of a typical sack is about
75cm x 50cm. They have the capacity for about 10-20kg
of fish Sacks lack rigidity, that could explain why they
are used in packaging smoked fish which are not easily
damaged by crushing, such as the smoked fingerlings of
Clarias angularis known as "dogodogo" or fragments of
larger-sized fish. Sacks are inexpensive and relatively
available (Table 2). However, when they are used to
package bigger sized smoked fish, considerable damage
is experienced as a result of fragmentation because of
their lack of structural integrity, leading to heavy post
harvest losses.
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Baskets
Woven cane baskets (plate 8) are used in the
transportation of smoked Sardinella maderensis (sawa)
from various fishing villages to urban markets in Lagos
State. They are also used in packaging sawa and
"bonga' Ethmalosa fimbriata from the South - eastern
part of the country to some other parts especially Lagos
(Table 2). In Nigeria, the dominant type of container
used for fish handling and distribution are woven
baskets. They are used throughout the handling and
distribution chain. They are available in sizes with
capacity ranging from about 0.9 to 6kg of smoked fish.
(Table 2).
Baskets have the advantages of being reasonably
durable (Table 2) and light in weight. They however do
not offer adequate protection against fragmentation of
the fish because of their shape, which means the fish at
the bottom rather than the packaging container,
supports the fish at the upper layers. This is more so
since the practice in the artisanal sector is to place
smaller - sized fish at the bottom layers of the packaging
container and bigger - sized ones on top. Also, baskets
are not designed to stack properly when full, therefore
poor space utilization is achieved in transportation
vehicles. In addition, they are difficult to clean, it would
therefore be easy for the produce to be contaminated
with spoilage bacteria or mould. Replacement of the
cane baskets in use now with returnable or non-
returnable plastic containers over a period of years is
worth giving a consideration.
TRANSPORTAtiON
For a commodity to be useful to consumers it must reach
the diverse markets on time. Transportation takes place
at various points in the system from the landing site to
the processing site before the fish gets to the ultimate
consumer (Table 1). Each time a commodity is
transported from one point to another, it is rough
handled, delayed, vibrated, placed under pressure and
subjected to a variety of conditions which may
negatively affect the quality and therefore the
inarketability (Sayers 1984).
The distribution of smoked fish in Nigeria is largely by
road transportation. The land transportation segment of
the distribution chain is a vital element in the
distribution of fish from the processing villages to
wholesale markets and onward to retail outlets.
Transportation from processing villages to wholesale or
retaii market is usually a constraint, as there are no
organised transport systems, the waiting periods could
therefore be prolonged. Taxis, jeeps, pick-up vans and
buses are mostly used at this level (table I). On the
other hand, transportation from collection centres to
distant markets is quite organised. Trucks, lorries, jeeps
and pick-up vans are mainly used at this level (Plate 9),
overloading of vehicles is however a common feature at
this level (plate 10), leading further damage to the fish.
The predominant flow of smoke-dried fish is towards
the major consumption areas of Lagos, Abuja, Enugu
and Onitsha (Table 3). Most of the vehicles used are
trucks and lorries of up to 60 tonne capacity. Charges
for fish carried is levied per carton or per basket or per
sack as applicable and the distance covered ranged from
abut 600km to over 1.606km (Table 3). According to
Pantastco and Bautista (1976), the main problem in
transporting produce over land is not the distance
covered but the condition of the road surfaces,
overloading of vehicles coupled with unsuitable
transport vehicles are some of the factors, which result
in mechanical damage to the produce consigned by
road. Packaging containers with rigid walls, as opposed
to what is mainly in use now, could minimise the effect
of vibration damage during transportation. Also
important in the design and construction of packaging
materials are the shape, the size and material of
construction, all of which could affect the possibility of
damage during transportation. The study is worth
giving a further consideration.
CONCLUSION
Nigerian fishing industry contributes substantially to
the economy by providing employment opportunity and
generating foreign exchange. In addition, the artisanal
fisheries supply a substantial amount of domestic needs,
they also generate foreign exchange earnings through
the export of smoke - dried fish to neighboring countries
and developed countries, mostly through informal
channels.
The adoption of stringent quality standards by
importing countries would necessitate Nigeria to put in
place quality standards for traditionally processed fish
as well as improved handing practices.
To overcome the constraints within the system, both the
public and private sector must provide effective services
that benefit fishermen, processors, wholesalers,
retailers, organizations and other key participants that
operate in the system. Since the rudimentary form of
packinghouse operation is already being practised in
Nigeria, it can be improved upon or strengthened
through the construction and operation of large central
packinghouse, possibly on a co-operative basis in order
to improve the efficiency of the system.
The basic purpose of any prod .ce container is to
facilitate the deliveiy of product in sound condition to
the buyer. Further work is required to design improved
packaging containers especially at the wholesale level.
This has been done in some South East Asian Countries
whereby traditional fish containers have gradually been
replaced by improved containers over a period of ten
years, some even on a returnable basis. Returnable
containers can offer opportunities for both improved
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product quality and reduced packaging costs.
Returnable containers made from aluminium, steel or
plastics are commonly used in many developed
countries. Improved woven baskets or plastic returnable
containers might be appropriate for a developing
country like Nigeria. In order to reduce post harvest
losses, improve hygiene and product quality, all of
which would increase the financial return to fishermen,
fish processors and traders.
Road conditions in Nigeria are gradually improving, but
there is a need to educate the drivers and intermediaries
on proper handling practices, as majority of the traders
are small holders who cannot afford their own transport.
Overloading transport vehicles with produce should also
be discouraged.
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